PaGE SREINT CATE S7/2398

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL HARDWARE
NUMEER: 02-6-C14-IM -X

SUBSYSTEM NAME: HYDRALLIZS

o REVISION: 3  [7/24/98
PART DATA
PART NANME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU CWALVE, LATCHING M 2540459

EXTENDEL DESCR!PTION OF PART UNDER, ANALYSIS:
YALYVE, SHUT COFF, SOLENOID OPERATED LATCHING, (BRAKE ISOLATION VALWVE 2 AND 3}

REFERENCE DESIGNATORS:  s50WE3LW2Z7 (BRAKE 150 MALVE 2,
80WV53LYW2E (BRAKE 150 WYALVE 3)

QUANTITY OF LIKE ITEMS: 2
CONE [N HYORALILIC POWER SYSTEM 22 AND THE OTHER 1N SYSTEM #3 LANDING GEAR
DISTRIBUTHIN LINES

FUNCTION:

QMNE VALVE (LV27) ISOLATES THE NOSE LANDING GEAR HYDRAULIC CIRCUIT AND WAIN
LANDING GEAR HYDRALULIC BRAKE CIRCUIT FROM THE HYDRALILIC PDWER SYSTEM #2
WHEN POWER OR THERMAL CONDITIONING FLUID FLOW IS NOT REQUIRED. THE
OTHER wALVE (LW28} ISOLATES THE MAIN LANDING GEAR HYDRAULIC BERAKE CIRCUIT
FROM THE HYDRALLIC POWER SYSTEM #3 WHEN FOWER OR THEEMAL COMDITIONING
FLUID FLOW IS NOT REQUIRED ONE SOLENCID ORENS YALVE AND OMNE SOLENODID
CLOSES VALVE. HYDRAULIC PRESEURE 1S REQURED IM COMNJUMNCTION W TH
SOLENCID COMMAND TO CYCLE VALVE. A VALVE POSITION INDICATION SWITCH |5
ALSD PROVITED.
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FaGE 2

FPRINT CATZ: 172258

FAILURE MODES EFFECTS AMALYSIS FMEA -- CIL FAILURE MODE

SUBSYSTEM NAME: HYDRALLICS
LEL: waALWE, EATCHING
ITEM HAME.: YALVE LATCHING

NUMBER: 02-6-C11-IM- 01
REVISIONE: .3 O724/98

CRITICALITY OF THIS
FAILURE MQDE: 1R2

FAILURE MODE:
OPENS PREMATURELY OR FAILS TC CLOSE

MISSICON PHASE: LD LIFT-OFF
oo DE-ORBIT
VEHICLE/PAYLOAD/KIT EFFECTIVITY: 02
103
104
105

CALSE:

COLUMBIA
DISCOVERY
ATLANTIS
ENDEAVOLUR

FAILURE OF LATCHIMG MECHANISM, CONTAMINATION, VIBRATION, STRUCTURAL
FAILURE OF OPENING SOLENOID VALVE PLUNGER, GEFECTIVE SOLENCID [FAILS TO

CLOSE ONLY]

CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN A} PAEE

B} PASS
C} PASS
PASSFAIL RATIONALE:
A)
B}

VaLVE HAS POSITION INGICATION

C)

-FAILURE EFFECTS -

{A) SLUBEYSTEM:

LOSE OF NOSE LAMDING GEAR AMD BRAKE CIRCUIT ISOLATION REDUNDANCY (LWE7
ONLYY). LOSS GF BRAKE CIRCUIT ISOLATION EEDUNDANCY (LV28 OMLY}
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FasE: 3 PRINT DATE 07F29/58

FAILLIRE MOLDES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMBER: 02-6-G11-1M- 01

(B). INTERFACING SUBSYSTEM{S):
NO EFFECT. RESULTANT APPLIED SYSTEM PRESSURE WOULD BE ISOLATED BY THE
BRAKE CONTROL VALVES {LV27 AND Lv28) AND EXTEND VALVE 2 (LVZ7 ONLY) UNLESS
COMMANDED TO BE OPENED.

(&) MESSIGN:
NO EFFECT

() CREW, VEHICLE, AND ELEMENT(S):
NCQ EFFECT

{E) FUNCTIONAL GRITICALITY EFFECTS:

POSSIBLE LOSS OF CREW/VEHIGLE DUE TC UNGOMMAMNDED BRAKE PRESSURE AFTER
VYD FAILURES; THIS FAILURE AND A FAILED CLOZED RETURM LINE CHECK WALVE. ALSG.
POSSIELE LOSS OF CREVWAEHICLE WITH THREE FAILURES. THIS FAILURE (WITH L\W27),
FAILED OPEN EXTEND WALYE 2 {WITH LV4Z). AND FAILED OPEN INHIBIT WVALVE {INTERMAL
TS NWE SWITCHING VALVE) RESULTING N PREMATURE NOSE GEAR DERLDY. ALSO,
POSSIBELE LOSS OF CREWNWVEHHCZLE WITH THREE FAILURES {THIS FAILURE, PLUS LEAK
COWNETREAR OF WALVE, PLUS LOSS OF SECOND HYDRAULIC SYITEM)

DISPOSITION RATIONALE-

jA) DESIGN:

BH-STABLE DESIGN, LATCHED IN POSITION, REQUIRES ELECTRICAL ACTUATION OF A
SCOLENOID PLUS PRESSURE TO UNLATCH SPOOL AND CHANGE SPOOL POSITION. ONE
OF TWO SOLENOIDS OPENS VALYE, OTHER SOLENOID CLOSES VALVE. SHOULD
SCLENDID PLUNGER FAIL OR LATCH SPRING FAIL, THE "GLYD" RING SPCOL FRICTION
WILL TEND TO PREVENT PREMATURE SPOOL TRANSLATION. LEE JET 100 MICRON
FILTER INTERNAL TO VALVE ASSISTS IN PREVENTING CONTAMINATION FROM ENTERING
THE LATCHING MECHANISM AREA,

{B) TEST:

QUALIFICATION:

ENDURANCE CYCLING - 10.000 CYCLES AT D DEGREES F, 5,000 CYCLES AT 30 DEGREESF

AND 5,000 CYCLES AT 55 DEGREES F AT SYSTEM OPERATING PRESSURE. PASS/FAIL

CRITERIA: MUST PASS PERFORMANCE RECCORD TEST .
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F&GE 4 FRAMNT DATE. 0729598

FAILURE MODES EFFECTS ANALYSIE (FMEA) -- CIL FAILURE MODE
HNUMBER: 02-6-11-161- 01

[MPULSE TEST - 3 Qi0=4 5002000 FS[, 120/MINUTE BMAXIMUNM APFLIED TO INLET 45004
CYCLES WITH VALVE IN CLOSED MODE WATH CHITLET OPEM. 5 000 CYCLES WITH VALYE
IN OPEN MODE WITH QUTLET BLOCKED. 171.50C -2 250 - 1,500 P51 ARPPLIED AT THE SPOOL
ORAIM PORT. 50000 CYCLES. PASS/FAIL CRITERIA: MUST PASS PERFOREMANCE RECCRD
TEET.

FANDOM VIBRATION - 5 MINUTES PER AXIS AT 20-50 HZ + § OD8OCT. S0-2000 HZ 2.
GHHZ PASS/FAIL CRITERIA SUCCESSFUL PASSAGE OF PERFORMANCE RECORD TEST
FLUS MO DAMAGE TO WALYVE.

FERFORMANCE RECCRD TEST - ELECTRICAL POWER TEST, LOW WOLTAGE TEST.
FOSITION INDICATOR TEST, RESPONSE TIME TEST, WALVE OPERATION TEST, AND A
LEAKAGE TEST

ACCEPTAMCE EXAMINATION OF PRODOUCT - WEIGHT, WORKMAMNSHIF, FINESH,
DIMENSIONS AND COMSTRLUCTION

INSULATION EESISTANCE TEST - CONMNECT SFPECIFHED PINE TOGETHER AND AFFLY 500
VDT BETWEEN PINE PRASS/FAIL CRITERIA: RESISTANCE SHALL BE GREATER THAN 100
MEGOHMS (FER MIL-5TD-202. METHOD 302).

PROCF TEST -4 500 F5I

PERFORMANCE RECORD TEST - ELECTRICAL POWER TEST, LOW WOLTAGE TEST,
POSITION INDICATOR TEST, RESPONSE TIME TEST. VALVE DRERATICON TEST, AND A
LEAKAGE TEST.

VALVE CLEANLINESS TEST - LEVEL 180 PER MAD110-201.

GROUND TURNAROUND TEST
ANY TURNARDUND CHECKOUT TESTING 15 ACCOMPLISHED 1N ACCORDANCE WTH
COMRS[

{C) INSPECTION:
RECEIVING INSPECTION
RECEIVING INSPECTION VERIFIES MATERIAL AND PROCESS CERTIFICATION

CONTAMIMNATION CONTROL
CLEAMNLINESS LEVEL OF 190 PER MAD10-301 15 WERIFIED BEY INSPECTION.

NOWNDESTRUCTIVE EVALLUATION

SPO0L ASSENMELY WELDS ARE PEMETRANT AND RADIOGRARPHICALLY INSFECTED,
VERIFIED BY INSPECTION

CRITICAL PROCESSES

PASSIVATION |S VERIFIED BY INSRECTION. SOLDERING |S VERIFIED BY INSPECTION.
WELDING OF SPQOL ASSEMBLIES IS VERIFIED BY IMSPECTION.

ASSEMBLY/INSTALLATION

025 - 115



PAGE: 5 PRINT DATE. 07:29:98

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMEER: 02-&-C11-1M- 01

RARTS ARE PROTECTED FROM DAMAGE AND CONTAMINATION BY PRODUCTION
FROCEDURES DURING MANUFACTLU=ING THROUGH ASSEMBLY INSPECTION VERIFIES
THAT CONTRAZTUAL AND TRACEABILITY REQUIREMENTS ARE IMPOSED OMN ALL
ELECTRICAL PARTS. MACHINING AND ASSEMBLY OPERATIONS ARE VERIFIED BY
INSPECTION. SQLENOID FABRICATION |15 VERIFIED BY INSPECTION INSPECTICN
VERITIES THAT &LL O-RINGE/SINGLE BACK UF RINGS ARE PROFERLY IN PLACE AND MO
INSTALLATION DAMAGE OCCURS PRICR TO ASSEMBLING INTO MATIMNG PART

TESTING
ATP 1S VERIFIED BY RI INSPECTION.

HANDLIMG/PACKAGING
HANDLIMGFACKAGING OF COMPONENTS IS VERIFIED BY INSPECTION

|D} FAILURE HISTORY:

CURRENT DATA ON TEET FAILURES, FLIGHT FAILURES, UNEXPLAINED ANGOMALIES. ANLC
GTHER FAILURES EXPERIENCED DURING GROUND PROCESEING ACTIVITY CAM BE
FOUND IN THE PEACA DATA BASE. THE FAILURE HISTORY DATA PROVIDED BELOW I3 NGO
LOMNGER BEING KEPT UP-TO-DATE.

(ABTT1E8-0101 {1280) DURING HIGH TEMPERATURE/MIGH PRESSLRE TESTING OF THE
HYDRALLIC BYSTEM ON THE FLIGHT CONTROL HYDRAULICS LABORATORY, THE VALVE
FAILED TO CLOSE. THE FAILURE WAS CALISED BY A METAL CHIP FCUND IN THE
SPOCL/ELEEVE. A MANDATORY INSPECTION POQINT WAS IMPLEMENTED QN THE
SPOOL/SLEEVE TO ELIMINMATE THIS FROBLEM,

(E} OPERATIONAL USE:

NOME

- APPROVALS -
ECITORIALLY APFRCVED " BHA : J%mm F-30-9F
TECHNICAL ARPRONWAL CWIA APPROVAL FORM 85-CIL-008_02-8
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